Purification of IFT particle proteins and preparation of recombinant proteins for structural and functional analysis.
Intraflagellar transport (IFT) is characterized by a robust bidirectional movement of large proteinaceous particles along the length of eukaryotic cilia and flagella. Essential for the assembly and function of the organelle, IFT is believed to transport a large array of ciliary components in and out of the organelle. Biochemical analysis of the proteins involved with this transport has been largely dependent on the ability to isolate suitable quantities of intact cilia or flagella. One model organism, Chlamydomonas reinhardtii, has proven to be especially well-suited for such endeavors. Indeed, many of the IFT particle proteins were initially identified through biochemical analysis of green algae. This chapter describes some of the most effective methods for the purification of IFT particle proteins from Chlamydomonas flagella. This chapter also describes complementary approaches where recombinant IFT proteins are generated with affinity tags that allow rapid and specific purification. The recombinant proteins can be used to analyze protein-protein interactions and can be directly delivered to mutant cells to analyze functional domains. Although the techniques described here are focused entirely on Chlamydomonas IFT proteins, the approaches, especially regarding recombinant proteins, should be applicable to the study of IFT machinery in other model organisms.